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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable recycling electrolyte films. 
SOLUTION: The electrolyte film and electrode assembly 9 of the solid 
high polymer molecule type fuel cell is equipped with an electrolyte film 
2, and an air electrode 3 and a fuel electrode 4 which sandwich the 
electrolyte film 2. The electrolyte film 2, the air electrode 3, and the fuel 
electrode 4 have a high polymer molecule ion exchange component, 
respectively. The high polymer molecule ion exchange component is an 
aromatic hydrocarbon system high polymer molecule ion exchange 
component not having fluorine and solvable in a solvent. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has the air pole (3) and fuel electrode (4) which sandwich an electrolyte membrane (2) and its 
electrolyte membrane (2). These electrolyte membranes (2), In the electrolyte membrane-electrode collection 
object of a polymer electrolyte fuel cell with which an air pole (3) and a fuel electrode (4) have a macromolecule 
ion-exchange component, respectively said macromolecule ion-exchange component The electrolyte membrane- 
electrode collection object of a polymer electrolyte fuel cell which is a non-fluorine and is characterized by being 
an aromatic hydrocarbon system macromolecule ion-exchange component meltable to a solvent. 
[Claim 2] For said electrolyte membrane (2), solubility [ as opposed to / have the 1st aromatic hydrocarbon 
system macromolecule ion-exchange component, and said air pole (3) and fuel electrode (4) have the 2nd 
aromatic hydrocarbon system macromolecule ion-exchange component, respectively, and / said solvent ] is an 
electrolyte membrane-electrode collection object of a polymer electrolyte fuel cell according to claim 1 whose 
direction of said 2nd aromatic hydrocarbon system macromolecule ion-exchange component is size from said 1st 
aromatic hydrocarbon system macromolecule ion-exchange component. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is especially equipped with the electrolyte membrane-electrode collection 
object of a polymer electrolyte fuel ceil, the air pole which sandwiches an electrolyte membrane and its 
electrolyte membrane, and a fuel electrode, and these electrolyte membranes, an air pole, and a fuel electrode 
are related with the electrolyte membrane-electrode collection object of a polymer electrolyte fuel cell which 
has a macromolecule ion-exchange component, respectively. 
[0002] 

[Description of the Prior Art] Conventionally, the fluororesin system ion exchanger is used as a macromolecule 

ion-exchange component in this kind of collection object. 

[0003] 

[Problem(s) to be Solved by the Invention] that recovery reuse since said fluororesin system ion exchanger is 
generally insoluble to a solvent — as a matter of fact — impossible — this point — it was uneconomical. 
[0004] Moreover, in an air pole and a fuel electrode, although the air pole and the fuel electrode, and the 
electrolyte membrane were burning said collection object since it was generally unified by the hotpress when 
collecting the things which made the catalyst particle contained in them, for example, a carbon black particle, 
support two or more Pt (platinum) particles, there was also a problem that the recovery by this thing [ burning ] 
had bad workability. 
[0005] 

[Means for Solving the Problem] This invention aims at offering said collection object which enabled it to collect 
easily the catalyst particles which enable recovery reuse of an electrolyte membrane and are contained in the air 
pole and the fuel by using a specific thing as a macromolecule ion-exchange component. 

[0006] In order to attain said purpose, according to this invention, it has an electrolyte membrane, and the air 
pole and fuel electrode which sandwich the electrolyte membrane, and in the electrolyte membrane-electrode 
collection object of a polymer electrolyte fuel cell with which these electrolyte membranes, an air pole, and a fuel 
electrode have a macromolecule ion-exchange component, respectively, the electrolyte membrane-electrode 
collection object of the polymer electrolyte fuel cell which said macromolecule ion-exchange component is a 
non-fluorine, and is an aromatic hydrocarbon system macromolecule ion-exchange component meltable to a 
solvent is offered. 

[0007] The aromatic hydrocarbon system macromolecule ion-exchange component of the air pole which is 
outside when immersed in a solvent, and a fuel electrode dissolves said collection object, and, thereby, recovery 
of a catalyst particle is performed. Then, if a non-melt is taken out from a solvent, since it is a part equivalent to 
an electrolyte membrane, recovery of an electrolyte membrane will be performed. An electrolyte membrane can 
be obtained using this as a film molding material. 
[0008] 

[Embodiment of the Invention] In drawing 1 , the eel 1 which constitutes a polymer electrolyte fuel cell consists 
of diffusion layers 5 and 6 of the pair stuck to an electrolyte membrane 2, the air pole 3 and fuel electrode 4 
which are stuck to the both sides, respectively, and these two poles 3 and 4, respectively, and separators 7 and 
8 of the pair stuck to both [ these ] the diffusion layers 5 and 6. In the example, an electrolyte membrane 2, an 
air pole 3, and not only the fuel electrode 4 but both the diffusion layers 5 and 6 are included in the electrolyte 
membrane-electrode collection object 9. 

[0009] The electrolyte membrane 2 consists of aromatic hydrocarbon system macromolecule ion-exchange 
components. An air pole 3 and a fuel electrode 4 consist of two or more catalyst particles which made the front 
face of a carbon black particle support two or more Pt particles, and the same as that of the above or a 
different aromatic hydrocarbon system macromolecule ion-exchange component, respectively. 
[0010] Hydrogen is supplied to two or more slots 11 on the relation which each diffusion layers 5 and 6 consist 
of porous carbon paper, a carbon plate, etc., and each separators 7 and 8 consist of graphitized carbon so that it 
may have the same gestalt, air is in the separator 8 by the side of a fuel electrode 4 in two or mor l e slots 1 10 
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which consist in the separator 7 by the side of an air pole 3 again, and intersect said slot 10, respectively. 
[0011] An aromatic hydrocarbon system macromoiecule ion-exchange component is a non-fluorine, and has in a 
solvent the property of being meltable. As this kind of a macromoiecule ion-exchange component, the various ion 
exchangers mentioned to Table 1 are used. 
[0012] 
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.0013] As a solvent, the various polar solvents mentioned to Table 2 are used. 

;0014] 
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[0015] The aromatic hydrocarbon system macromoiecule ion-exchange component which constitutes an 
electrolyte membrane 2, i.e., the 1st macromoiecule ion-exchange component, (1st aromatic hydrocarbon system 
macromoiecule ion-exchange component) An air pole 3 And the solubility over the solvent of the aromatic 
hydrocarbon system macromoiecule ion-exchange component of a fuel electrode 4, i.e., the 2nd macromoiecule 
ion-exchange component, (2nd aromatic hydrocarbon system macromoiecule ion-exchange component) It is 
desirable that the direction of the 2nd macromoiecule ion-exchange component is size from the 1st 
macromoiecule ion-exchange component. Since the 2nd macromoiecule ion-exchange component of an air pole 
3 and a fuel electrode 4 exists near the **** of the location which catalytic reaction produces, since thermal 
degradation is intense, the reason has it in collecting ahead of an electrolyte membrane 2 and discarding. It is 
possible for this to raise the purity of the 1st macromoiecule ion-exchange component of an electrolyte 
membrane 2. 

[0016] This soluble difference is attained by preparing a difference in the average molecular weight of both the 
macromolecules ion-exchange component, when the 1st and 2nd macromoiecule ion-exchange component is the 
same or of the same kind. That is, it is easy to dissolve rather than a thing with the high one where average 
molecular weight is lower, for example, the time of setting average molecular weight of the 1st macromoiecule 



ion-exchange component to A in consideration of endurance a premise [ the 1st and 2nd macromolecule ion- 
exchange component having 5000 or more average molecular weight ] f and setting average molecular weight of 
the 2nd macromolecule ion-exchange component to B — the ratio of both average molecular weight — as for 
B/A, it is desirable that it is 0.1 <=B/A<1.0. however, a ratio — if B/A is set to B/A<0.1, the endurance of an air 
pole 3 and a fuel electrode 4 falls, and in order that those thickness maintenance ability may greatly decline, 
secular change of the generation-of-electrical-energy engine performance etc. will become remarkable. On the 
other hand, the recovery of the 1 st macromolecule ion-exchange component which constitutes an electrolyte 
membrane 2 from B/A>=1.0 falls. 

[0017] It is also possible to use two sorts of things which differ in the solubility over a solvent as 1st and 2nd 
macromolecule ion-exchange component, and have different chemical composition. 
[0018] Hereafter, an example is explained. 

I. The manufacture carbon black particle (trade name: KETCHIEN black EC) of an electrolyte membrane- 
electrode collection object was made to support Pt particle, and the catalyst particle was prepared. The content 
of Pt particle in a catalyst particle is 50wt(s)%. 

[Example-I] As an aromatic hydrocarbon system macromolecule ion-exchange component, it is Example 1 
(PEEK) of Table 1, and the 1st macromolecule ion-exchange component of 50,000 and average molecular weight 
prepared [ average molecular weight ] the 2nd macromolecule ion-exchange component of 45,000. in this case, 
the ratio of the average molecular weight A of the 1 st macromolecule ion-exchange component, and the average 
molecular weight B of the 2nd macromolecule ion-exchange component — B/A is B/A=0.9. 
[0019] The electrolyte membrane 2 with a thickness of 50 micrometers was fabricated using the 1st 
macromolecule ion-exchange component. Moreover, the reflux dissolution of the 2nd macromolecule ion- 
exchange component was carried out at NMP of Table 2. The content of the 2nd macromolecule ion-exchange 
component in this solution is 6wt(s)%. 

[0020] In the 2nd macromolecule ion-exchange component content solution, the catalyst particle was mixed so 
that it might be set to the 2nd macromolecule ion-exchange component:catalyst particle =3:5 by the weight ratio, 
subsequently in it, distribution of a catalyst particle was aimed at using the ball mill, and the air pole 3 and the 
slurry for fuel electrodes 4 were prepared in it. The amount of Pt(s) is this slurry 0.5 mg/cm2 It applied to both 
sides of an electrolyte membrane 2, respectively so that it might become, and after desiccation, the diffusion 
layer 5 and the porosity carbon plate for six with which it was given a water-repellent finish, respectively were 
applied to these spreading layer, the hotpress was performed the condition for 140 degrees C, 1.5MPa, and 1 
minute in it, and the electrolyte membrane-electrode collection object 9 was acquired in it. This is made into an 
example (1). 

[Example-II] As an aromatic hydrocarbon system macromolecule ion-exchange component, it is Example 1 
(PEEK) of Table 1, and the 1st macromolecule ion-exchange component of 50,000 and average molecular weight 
prepared [ average molecular weight ] the 2nd macromolecule ion-exchange component of 45,000 for the 
example-I said appearance, in this case, the ratio of the average molecular weight A of the 1st macromolecule 
ion-exchange component, and the average molecular weight B of the 2nd macromolecule ion-exchange 
component — B/A is B/A=0.9. 

[0021] Henceforth, except for the point of having set the temperature of a hotpress as 200 degrees C, the same 
approach as example-I was enforced and the electrolyte membrane-electrode collection object 9 was acquired. 
This is made into an example (2). 

[Example-IH] As an aromatic hydrocarbon system macromolecule ion-exchange component, it is Example 2 
(PES) of Table 1, and the 1st macromolecule ion-exchange component of 50,000 and average molecular weight 
prepared [ average molecular weight ] the 2nd macromolecule ion-exchange component of 45,000. in this case, 
the ratio of the average molecular weight A of the 1st macromolecule ion-exchange component, and the average 
molecular weight B of the 2nd macromolecule ion-exchange component — B/A is B/A=0.9. 

[0022] Henceforth, except for the point of having set the temperature of a hotpress as 1 90 degrees C, the same 
approach as example-I was enforced and the electrolyte membrane-electrode collection object 9 was acquired. 
This is made into an example (3). 

[Example-IV] As an aromatic hydrocarbon system macromolecule ion-exchange component, it is Example 3 
(PSF) of Table 1, and the 1st macromolecule ion-exchange component of 50,000 and average molecular weight 
prepared [ average molecular weight ] the 2nd macromolecule ion-exchange component of 25,000. in this case, 
the ratio of the average molecular weight A of the 1st macromolecule ion-exchange component, and the average 
molecular weight B of the 2nd macromolecule ion-exchange component — B/A is B/A=0.5. 

[0023] Henceforth, except for the point of having set the temperature of a hotpress as 1 70 degrees C, the same 
approach as example-I was enforced and the electrolyte membrane-electrode collection object 9 was acquired. 
This is made into an example (4). 

[Example-V] It is an example as an aromatic hydrocarbon system macromolecule ion-exchange component. - 
Like IV, it is Example 3 (PSF) of Table 1, and the 1st macromolecule ion-exchange component of 50,000 and 
average molecular weight prepared [ average molecular weight ] the 2nd macromolecule ion-exchange 
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component of 12,500. in this case, the ratio of the average molecular weight A of the 1st macromolecule ion- 
exchange component, and the average molecular weight B of the 2nd macromolecule ion-exchange component - 

- B/A is B/A=0.25. 

[0024] Henceforth, example - Like IV, except for the point of having set the temperature of a hotpress as 1 70 
degrees C, the same approach as example-I was enforced and the electrolyte membrane-electrode collection 
object 9 was acquired. This is made into an example (5). 

[Example-VI] It is an example as an aromatic hydrocarbon system macromolecule ion-exchange component. - 
Like IV, it is Example 1 (PEEK) of Table 1, and the 1st macromolecule ion-exchange component of 50,000 and 
average molecular weight prepared [ average molecular weight ] the 2nd macromolecule ion-exchange 
component of 5,000. in this case, the ratio of the average molecular weight A of the 1st macromolecule ion- 
exchange component, and the average molecular weight B of the 2nd macromolecule ion-exchange component - 

- B/A is B/A=0.1. Henceforth, example - Like IV, except for the point of having set the temperature of a 
hotpress as 1 70 degrees C, the same approach as example-I was enforced and the electrolyte membrane- 
electrode collection object 9 was acquired. This is made into an example (6). 

[Example-VII] As an aromatic hydrocarbon system macromolecule ion-exchange component, it is Example 1 
(PEEK) of Table 1, and the 1st macromolecule ion-exchange component of 50,000 and average molecular weight 
prepared [ average molecular weight ] the 2nd macromolecule ion-exchange component of 2,500 for the 
example-I said appearance, in this case, the ratio of the average molecular weight A of the 1 st macromolecule 
ion-exchange component, and the average molecular weight B of the 2nd macromolecule ion-exchange 
component — B/A is B/A=0.05. 

[0025] Henceforth, example - Like IV, except for the point of having set the temperature of a hotpress as 1 70 
degrees C, the same approach as example-I was enforced and the electrolyte membrane-electrode collection 
object 9 was acquired. Let this be an example of a comparison (1). 

[Example-VIII] As an aromatic hydrocarbon system macromolecule ion-exchange component, it is Example 1 
(PEEK) of Table 1, and the 1st macromolecule ion-exchange component of 50,000 and average molecular weight 
prepared [ average molecular weight ] the 2nd macromolecule ion-exchange component of 75,000 for the 
example-I said appearance, in this case, the ratio of the average molecular weight A of the 1 st macromolecule 
ion-exchange component, and the average molecular weight B of the 2nd macromolecule ion-exchange 
component — B/A is B/A=1.5. 

[0026] Henceforth, example - Like IV, except for the point of having set the temperature of a hotpress as 1 70 
degrees C, the same approach as example-I was enforced and the electrolyte membrane-electrode collection 
object 9 was acquired. Let this be an example of a comparison (2). 

Examples (1), such as recovery of the 1st macromolecule ion-exchange component which constitutes II. 
electrolyte membrane, were immersed in DMAc (boiling point: 165.5 degrees C) of Table 2, subsequently, the 
temperature up of the DMAc was carried out to 165 degrees C, and the 2nd macromolecule ion-exchange 
component which constitutes an air pole 3 and a fuel electrode 4 by this was dissolved. Pressure filtration 
processing was performed for an electrolyte membrane 2 and diffusion layers 5 and 6 to drawing and its DMAc 
out of DMAc, and the mixture of a catalyst particle and the 2nd macromolecule ion-exchange component was 
separated from DMAc. The mixture was burned and catalyst particles were collected. 
[0027] On the other hand, the electrolyte membrane 2 was immersed in new DMAc, subsequently, the 
temperature up of the DMAc was carried out to 165 degrees C, and this dissolved completely an electrolyte 
membrane 2, therefore the 1st macromolecule ion-exchange component. It condensed until it held this solution 
in the temperature up condition succeedingly and the remainder became less than [ 50vol% ]. The acetone was 
added to concentration liquid, the 1st macromolecule ion-exchange component was settled, subsequently it 
filtered, and the 1st macromolecule ion-exchange components were collected. 

[0028] Example (2) About - (6) and the example of a comparison (1), and (2), said same activity was done and 
the catalyst particle and the 1st macromolecule ion-exchange component in them were collected. 
[0029] And recovery F=(E/D) x100(%) was computed by having set weight of the 1st macromolecule ion- 
exchange component of the beginning to D, and having set weight of that after recovery to E. 
[0030] Moreover, about example (1) - (6) and the example of a comparison (1), and (2), the compression 
durability test was performed on 150 degrees C, 80% of temperature, planar pressure 0.8MPa, and the conditions 
of 200 hours, it asked for the thickness retention H of an electrolyte membrane 2, and the thickness retention J 
of an air pole 3 (a fuel electrode 4 is also good), and, subsequently ratio K=(J/H) x100(%) of both the thickness 
retention H and J was computed. 

[0031] the ratio of the average molecular weight A and B of the concerning [ Table 3 ] example (1) - (6) and 
example of comparison (1), and (2) 1st, and 2nd macromolecule ion-exchange component — the recovery F of 
B/A and the 1st macromolecule ion-exchange component and the ratio K of both the thickness retention H and 
J are shown. 
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[0033] drawing 2 — Table 3 — being based — the ratio of both average molecular weight — relation with the 
ratio K of the recovery F of B/A and the 1st macromolecule ion-exchange component and both thickness 
retention is graph-ized. 

[0034] In example (1) - (6), the recovery F of the 1st macromolecule ion-exchange component and the ratio K of 
both thickness retention are high so that clearly from Table 3 and drawing 2 . while both the average molecular 
weight A and B of this is A and B>=5000 — a ratio — it originates in B/A being 0.1 <=B/A<1.0. 
[0035] Although the recovery F of the 1st macromolecule ion-exchange component of the example of a 
comparison (1) is high since the average molecular weight B of the 2nd macromolecule ion-exchange component 
is B<=5000, the compression endurance of an air pole 3 is low, therefore a ratio K falls. On the other hand, since 
the example of a comparison (2) is B/A>=1.0, in order for the 1st macromolecule ion-exchange component to 
tend to dissolve it rather than the 2nd macromolecule ion-exchange component, the recovery F of the 1st 
macromolecule ion-exchange component falls sharply. 

Correlation with the existence of III. water repellent, and the generation-of-electrical-energy engine performance 
(1) The carbon black particle (trade name: KETCHIEN black EC) of the manufacture 1st of an example (7) was 
made to support Pt particle, and the catalyst particle for fuel electrodes 4 was prepared. The content of Pt 
particle in a catalyst particle is 50wt(s)%. 

[0036] Moreover, the 2nd carbon black particle (trade name: Vulcan XC-72) was made to support Pt particle, and 
the catalyst particle for air poles 3 was prepared. The content of Pt particle in this catalyst particle is 50wt(s)%. 
[0037] As an aromatic hydrocarbon system macromolecule ion-exchange component, it is Example 1 (PEEK) of 
Table 1, and the 1st macromolecule ion-exchange component of 50,000 and average molecular weight prepared 
[ average molecular weight ] the 2nd macromolecule ion-exchange component of 45,000. in this case, the ratio of 
the average molecular weight A of the 1st macromolecule ion-exchange component, and the average molecular 
weight B of the 2nd macromolecule ion-exchange component — B/A is B/A=0.9. 
[0038] The electrolyte membrane 2 with a thickness of 50 micrometers was fabricated using the 1st 
macromolecule ion-exchange component. Moreover, the reflux dissolution of the 2nd macromolecule ion- 
exchange component was carried out at NMP of Table 2. The content of the 2nd macromolecule ion-exchange 
component in this solution is 6wt(s)%. 

[0039] the 2nd macromolecule ion-exchange component content solution — a weight ratio — the object for the 
2nd macromolecule ion-exchange componentfuel electrode 4 — the catalyst particle was mixed, subsequently 
distribution of a catalyst particle was aimed at using the ball mill, and the slurry for fuel electrodes 4 was 
prepared so that it might be set to catalyst particle =3:5. 

[0040] moreover, said 2nd macromolecule ion-exchange component content solution — a weight ratio — the 
object for the 2nd macromolecule ion-exchange component:air pole 3 — the catalyst particle was mixed so that 
it might be set to catalyst particle =3:5, subsequently distribution of a catalyst particle was aimed at using the 
ball mill, and the slurry for air poles 3 was prepared. The amount of Pt(s) is both slurries 0.5 mg/cm2 It applied tc 
both sides of an electrolyte membrane 2, respectively so that it might become, and after desiccation, a diffusion 
layer 5 and the carbon paper for six were applied to these spreading layer, respectively, the hotpress was 
performed the condition for 140 degrees C, 1.5MPa, and 1 minute in it, and the electrolyte membrape^^^rpde 
collection object 9 was acquired in it. This is made into an example (7). ***** AVAILABLE: C 



[0041] (2) As water repellent, PTFE (polytetrafluoroethylene) was added to the slurry for air poles 3 stated by 
manufacture of the manufacture example (7) of the example of a comparison (3), and the new slurry for air poles 
3 was prepared to it. In this case, the addition L of PTFE was set to that 10wt(s)%, L=0.1M [ i.e., ], when the 
weight sum of the 2nd macromolecule ion-exchange component and the catalyst particle for air poles 3 was set 
to M. 

[0042] Except for the point of having used the slurry for air poles 3 containing such PTFE, the same approach as 
the case of an example (7) was enforced, and the electrolyte membrane-electrode collection object 9 was 
acquired. Let this be an example of a comparison (3). 

[0043] (3) It generated electricity by having assembled the polymer electrolyte fuel cell using the example (7), 
and the relation between current density and terminal voltage was measured. Moreover, it performed that the 
same was said of the example of a comparison (3). 

[0044] Table 4 shows a measurement result. Front Naka and a cell [a fruit (7)] mean the cell which used the 
example (7), and a cell [a ratio (3)] means the cell which used the example of a comparison (3). This is 
henceforth the same. In addition, as for the water amount of adsorption in 60 degrees C, the KETCHIEN black 
EC was 370 cc/ g and Vulcan XC— 72 were 72 cc/ g. 
[0045] 
[Table 4] 
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[0046] Drawing 3 graph -izes relation between current density and terminal voltage based on Table 4. For the cell 
[a ratio (3)] using PTFE as water repellent so that clearly from Table 4 and drawing 3 , although the. generation- 
of-electrical-energy engine performance is excellent a little compared with the cell [a fruit (7)] without PTFE, 
the difference is current density 1.0 A/cm2. It is small as it said that the terminal voltage difference which can 
be set was 10mV. 

[0047] an example (7) and the example of a comparison (3) — setting — the recovery of an electrolyte 
membrane 2, therefore the 1 st macromolecule ion-exchange component — abbreviation — although it is the 
same, in the case of the example of a comparison (3), recovery of the catalyst particle from an air pole 3 is very 
difficult from PTFE being included. 
[0048] 

[Effect of the Invention] According to invention according to claim 1, the electrolyte membrane-electrode 
collection object which can collect and reuse the catalyst particle contained in an air pole and a fu'el electrode 



and the macromolecule ion-exchange component of an electrolyte membrane can be offered by constituting as 
mentioned above. 

[0049] According to invention according to claim 2, the electrolyte membrane-electrode collection object which 
can raise the recovery of a catalyst particle and an electrolyte membrane further can be offered. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline side elevation of the eel which constitutes a polymer electrolyte fuel cell. 

[Drawing 2] the ratio of both average molecular weight — it is the graph which indicates relation with the ratio K 

of the recovery F of the 1st macromolecule ion-exchange component, and both thickness retention to be B/A. 

[Drawing 3] It is the graph which shows the relation between the current density of the polymer electrolyte fuel 

cell using an example (7) and the example of a comparison (3), and terminal voltage. 

[Description of Notations] 

1 Cel 

2 Electrolyte membrane 

3 Air pole 

4 Fuel electrode 
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